Summary. Testosterone and dehydroepiandrosterone were present in higher concentration in the caput than in the cauda epididymidis of the rabbit. Although testosterone levels were higher in the testis than in the caput epididymidis, dehydroepiandrosterone levels were not. This distribution of steroids could help explain data recording localization of sperm fertility in this organ.
INTRODUCTION
Although it has been known for some time that testosterone is necessary for the maintenance of the cellular and secretory integrity of the mammalian epididymis (Bishop, 1961 ; Mann, 1964) , data on levels of steroids in this organ are recent. The first direct evidence for the presence of steroids in this tissue was published by Frankel & Eik-Nes (1968) , who found both testosterone and dehydro¬ epiandrosterone (DHEA) in the rabbit epididymis. Soon afterwards, White & Hudson (1968) reported that the same steroids could be detected in fluid from the caput epididymidis of the ram. Earlier, Steeno, Schirren, Heyns & DeMoor (1966) described the presence of DHEA-sulphate in human seminal fluid. Inano, Machino & Tamaoki (1969) described the synthesis of testosterone in vitro from radioactive precursors by rat epididymides.
None of these studies dealt with the possibility that the epididymis might have different steroid concentrations in its various segments. It has been known for some time that spermatozoa in the proximal epididymis of the guineapig lack the ability to fertilize (Young, 1931) ; the same observations have been made on spermatozoa from the caput epididymidis of the rabbit (OrgebinCrist, 1967 (OrgebinCrist, ,1969 Bedford, 1967; Paüfler & Foote, 1968 (1954) and the residue was chromatographed successively (without drying on paper) in the solvent system, hexane : formamide, and then hexane : benzene (1:1, v:v) formamide. After being dried, the paper was scanned for radioactivity, and the radioactive peaks corresponding in Chromatographie be¬ haviour either to authentic testosterone or to authentic dehydroepiandrosterone were eluted with 30 ml highly purified methanol (Frankel & Nalbandov, 1966 (1968) . Gas-phase chromatography was effected with a Barber-Colman Model 10 gas-chromatograph using a 1% XE-60 column. In the testosterone assay, the chloroacetate of 20/?-reduced progesterone was used as an internal standard (Resko & Eik-Nes, 1966 Concentrations of DHEA (Table 2) in the testis were much lower than those of testosterone. The DHEA levels in the testis rose, but not significantly, following hcg administration. Once again, the DHEA levels in the caput were significantly greater than those in the cauda epididymidis (P<0-001). There was no significant difference between DHEA levels in the testis and DHEA levels in the caput epididymidis. Of the samples assayed from animals not stimulated by hcg, the DHEA concentration in the caput epididymidis was actually higher than that of the testis in eleven out of fifteen experiments.
DHEA levels in the testis were significantly higher than those in the cauda epididymidis (P<0-02).
DISCUSSION
The high levels of testosterone in the caput epididymidis of the rabbit are of interest in the light of the low fertility of spermatozoa in the caput. Testosterone can bind to spermatozoa (Ericsson, Cornette & Buthala, 1967) and will also suppresstheir oxygen uptake (Mounib, 1964) . It is possible that, while testosterone is essential to epididymal function, it is also inhibitory to sperm maturation in this tissue. Since relatively few spermatozoa are present in the caput epididymidis compared to the cauda, the concentration of steroids/spermatozoon in this latter part of the organ is much lower than indicated by the data of Tables 1   and 2 .
These comments could also apply to the relatively high concentration of DHEA in the epididymis. DHEA may be considered a potential androgen (Prunty, 1966) , although its effect upon sperm function has never been reported.
It is well established that DHEA is a substrate for the formation in vitro of testosterone in the rabbit testis (Hall, Sozer & Eik-Nes, 1964) , although conver¬ sion in vitro of DHEA to testosterone in the rabbit epididymis does not take place (Frankel & Eik-Nes, 1968) .
There is little reason to believe that any of the epididymal testosterone is derived from other sources than the testis. We have recently observed that no testosterone is synthesized in vitro by epididymal slices (rabbit) from substrates like acetate, cholesterol, dehydroepiandrosterone, pregnenolone or progesterone, nor was there any instance of such slices transforming a A5-3-hydroxy steroid to a A4-3-keto steroid (Frankel & Eik-Nes, 1970 ). There is, however, strong evidence to suggest that some of the dehydroepiandrosterone present in the epididymis may be synthesized locally in this organ, since epididymal slices (rabbit) will transform pregnenolone to 17-hydroxypregnenolone and dehydro¬ epiandrosterone (Frankel & Eik-Nes, 1968 ). This observation might explain the relatively high concentration of DHEA in the caput epididymidis.
Although spermatozoa are known to bind (Ericsson et al., 1967) and contain (Dirscherl & Breuer, 1963) , as well as metabolize (Seamark & White, 1964) steroids, we do not attribute any rôle of spermatozoa to the formation of epididymal DHEA or testosterone. If the mechanism by which the caput epididymidis achieves higher DHEA concentrations than the cauda were due to the spermatozoa, then the sperm numbers should be higher in the caput than in the cauda epididymidis. This is, indeed, not the case. In addition, freshly ejaculated rabbit spermatozoa have no ability to transform radioactive preg¬ nenolone either to 17-hydroxypregnenolone or to the radioactive DHEA (Frankel & Eik-Nes, 1970) .
